Effects of rotation and chemical reaction on unsteady MHD flow past an impulsively started inclined plate with variable wall temperature and mass diffusion in the presence of Hall current is studied here. Earlier we [7] have studied radiation effects on unsteady MHD flow through porous medium past an oscillating inclined plate with variable temperature and mass diffusion in the presence of Hall current. We obtained the results which were in agreement with the desired flow phenomenon. To study further, we are changing the model by considering rotation and chemical reaction. 
INTRODUCTION
The MHD flow problems play important role in different areas of science and technology. These have many applications in industry, for instance, magnetic material processing, glass manufacturing control processes and purification of crude oil. Hall Effect on free and forced convective flow in a rotating channel was explained by Rao et al. [3] . Muthucumarswamy along with Ganesan [4] have studied first order chemical reaction on flow past an impulsively started vertical plate with uniform heat and mass flux. Effect of chemical reaction and heat generation or absorption on double-diffusive convection from a vertical truncated cone in porous media with variable viscosity was analyzed by Mahdy [1] . Effects of chemical reaction, heat and mass transfer and radiation on the MHD flow along a vertical porous wall in the presence of induced magnetic field was developed by Sahin and Chamkha [2] . Zulkhibri et al. [8] have worked on MHD double diffusion flow by free convection past an infinite inclined plate with ramped wall temperature in a porous medium. Hall Effect on unsteady MHD free convection flow over a stretching sheet with variable viscosity and viscous dissipation was presented by Srinivas and Naikoti [5] . Rajput and Kanaujia [6] have examined MHD flow past a vertical plate with variable temperature and mass diffusion in the presence of Hall current. Radiation effect on unsteady MHD flow through porous medium past an oscillating inclined plate with variable temperature and mass diffusion in the presence of Hall current was studied by us [7] . The present study is carried out to examine the effects of rotation and chemical reaction on unsteady MHD flow past an impulsively started inclined plate with variable wall temperature and mass diffusion in the presence of Hall current. The problem is solved by the Laplace transform technique. A selected set of graphical results illustrating the effects of various parameters involved in the problem are presented and discussed. The numerical values of skin-friction and Sherwood number have been tabulated.
MATHEMATICAL ANALYSIS
The geometrical model of the problem is shown in Figure 1 . Consider an unsteady flow of a viscous, incompressible, electrically conducting fluid past an impulsively started non-conducting inclined flat plate. The x axis is taken along the vertical plane and z axis is normal to it. Thus the z axis lies in the horizontal plane. The plate is inclined at angle α from vertical. The fluid and the plate rotate as a rigid body with a uniform angular velocity Ω about z-axis. The magnetic FULL PAPER 20 field B0 of uniform strength is applied perpendicular to the flow. Since the fluid is electrically conducting whose magnetic Reynolds number is very small, therefore the induced magnetic field produced by the fluid motion is negligible in comparison to the applied one. Initially it has been considered that the plate as well as the fluid is at the same temperature T∞. The species concentration in the fluid is taken as C∞. At time t > 0, the plate starts moving with a velocity u0 in its own plane, and temperature of the plate is raised to Tw. The concentration Cw near the plate is raised linearly with respect to time. The flow model is as under:
The initial and boundary conditions are , , , 0 : 0
Here u and v are the primary and secondary velocities along x and z directions respectively, D-the mass diffusion coefficient, Kc chemical reaction, Cw -species concentration at the plate z= 0, B0-the uniform magnetic field, σ -electrical conductivityC-species concentration in the fluid, -the kinematic viscosity, ρ-the density, Cp-the specific heat at constant pressure, g-the acceleration due to gravity, β-volumetric coefficient of thermal expansion, t-time, m -the Hall current parameter, Tw -temperature of the plate at z= 0, T-temperature of the fluid, β * -volumetric coefficient of concentration expansion, k-thermal conductivity of the fluid.
The following non-dimensional quantities are introduced to transform equations (1), (2), (3) and (8) 
The symbols in dimensionless form are as under: u -primary velocity, v -secondary velocity, Ω-rotation parameter,
The flow model in dimensionless form is
The corresponding boundary conditions (5) become:
Dropping bars in the above equations, we get
The boundary conditions are
Writing the equations (12) and (13) in combined form (using q=u+i v)
The boundary conditions become:
,
The dimensionless governing equations (17) 
The expressions for the symbols involved in the above solutions are given in the appendix.
SKIN FRICTION
The dimensionless skin friction at the plate is
The numerical values of x and y for different parameters are given in table-1.
SHERWOOD NUMBER
The dimensionless Sherwood number at the plate is 
RESULTS AND DISCUSSION
The present study is carried out to examine the effects of rotation and chemical reaction on the flow. The behavior of other parameters like magnetic field, Hall current and thermal buoyancy is almost similar to the earlier model studied by us [7] . The analytical results are shown graphically in figures 2 to 7. The numerical values of skin-friction and Sherwood number are presented in Table-1and 2 respectively. Effect of rotation on flow behavior is shown by figures 2 and 3. It is observed that increase in rotation parameter leads to decrease in primary velocity throughout the boundary layer region whereas secondary velocity increases continuously near the surface of the plate. This implies that rotation tends to accelerate secondary velocity whereas it retards primary velocity in the boundary layer region. Chemical reaction effect on fluid flow behavior is shown by figures 4 and 5. It is seen here that when chemical reaction parameter increases, primary and secondary velocities decrease throughout the boundary layer region. Further, it is observed that the concentration of the fluid near the plate decreases when chemical reaction and Schmidt number parameters are increased (figures 6 and 7).
Skin friction is given in table1. The values of τx increase with the increase in chemical reaction and rotation parameters. The values of τy increase with chemical reaction parameter and decrease with rotation parameter.
Sherwood number is given in table2. The value of Sh decreases with the increase in the chemical reaction parameter, Schmidt number and time. 
CONCLUSION
In this paper a theoretical analysis has been done to study the effects of rotation and chemical reaction on unsteady MHD flow past an impulsively started inclined plate with variable wall temperature and mass diffusion in the presence of Hall current. The results obtained are in agreement with the usual flow. It has been found that the velocity in the boundary layer region decreases when chemical reaction parameter is increased. The rotation parameter retards the primary flow whereas it accelerates the secondary flow. It is also observed that chemical reaction parameter increases the drag at the plate surface, and decreases with the rotation parameter. Sherwood number decreases with increase in chemical reaction parameter. The results obtained will have applications in the research related to the solar physics dealing with the sunspot development, the structure of rotating magnetic stars, cooling of electronic components of a nuclear reactor etc. 
